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Soil Characteristics Affecting Weed Invasion on 
Conservation Reserve Program Pollinator Habitats
Jennifer Pauley1,2, Dr. Chad Heinzel1, and Dr. Laura Jackson2
Department of Earth and Environmental Sciences1, Tallgrass Prairie Center2, University of Northern Iowa
Image 6: Trifolium pratenseImage 5: Cirsium arvense Image 7: Conyza canadensis Image 8: Cirsium vulgare
B a c k g r o u n d :
• The Conservation Reserve Program (CRP) is a land conservation program 
administered by the US Department of Agriculture Farm Service Agency (FSA) 
to improve water quality, prevent soil erosion, and create wildlife habitat. 
• The CP-42 program provides cost share and an annual rental payment to 
farmers in order to establish native prairie species for pollinator habitat.
• County NRCS technical staff make recommendations for seed mix to match 
the dominant soil moisture class in a parcel (e.g. dry, mesic, wet) with the 
appropriate plant species.
• There has been little to no research prior to the Biology SURP initiative to 
monitor species establishment as a function of soils.
• A poor match between seed mix and soil type could increase costs and 
harm environmental benefits.
• We sampled the soil in three CRP with nearly identical mesic  seed mixes, 
plus a high quality remnant sand prairie in Black Hawk County, to 
compare the designed seed mix with the actual soil conditions.
R e s u l t s : C o n c l u s i o n :
F u t u r e  D i r e c t i o n :
A c k n o w l e d g e m e n t s :
M e t h o d s :
Plant Density Sampling:
• At each site 5 - 100 m transects were laid out on random points generated 
using ArcGIS.
• At 7 m intervals, 0.5 m x 2.0 m quadrats were laid out, totaling in 75 quadrats 
per site.
• We recorded forb plant species including sown and unsown “weed” 
(stems/m2) for species over 20 cm.
• Grass was recorded using percent cover class.
• Seed mixes were provided by the site owners, and classified by the seed 
company.
Soil Collection:
• We collected soil samples using a 2.5 in bucket auger at Cedar Hill Sand 
Prairie, and 3 CRP sites.
• A sample was taken about every 6 in, or when there was a physical change in 
soil depth until about 35 in.
• Locations were marked using Trimble handheld GPS units to enable GIS 
correlation.
• Soil samples were dried at 40˚C for 24 hours.
• Particle size analysis was completed according to weight percent composition 
of sand, silt, and clay.
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R e f e r e n c e s :
• Biology SURP will survey approximately 60 CRP Sites in Eastern Iowa 
through 2019. Plant establishment will be analyzed to identify best 
practices and cost effective seed mix design.
• We can use soils data to design seed mixes that are better adapted to 
soil series and drainage class.
Figure 5: Cedar Hills Sand Prairie located in Blackhawk 
County, soil sample collected in Sparta series
Figure  4: CRP site located in Marshall County, soil 
sample collected in Colo series 
Figure 2: CRP site located in Benton County,
soil sample 1 collected in Sparta series, soil 
sample 2 collected in Clyde-Floyd series
Figure 3: CRP site located in Tama County, 
soil sample 1 and 2 collected in Tama series 
Image 9: CRP pollinator habitat research team
Common weeds in CRP pollinator habitat:
1. Natural Resources Geographic Information System Iowa Geodatabase
2. Conservation Reserve Program. (n.d.) Retrieved July 22, 2018, from 
https://www.usda.gov/programs-and-services/conservation-
programs/conservation-reserve-program/index
3. Cedar Hills Sand Prairie. (n.d.) Retrieved July 22, 2018, from 
https://nature.org/ourinitiatives/regions/northamerica/unitedstates/io
wa/placesweprotect/cedar-hills-sand-prairie.xml
Research Questions:
1. What soil characteristics could contribute to weed invasion?
2. Do the seed mixes used match actual soil types? 
Figure 1: GIS point 
locations of soil samples on 
map of landform regions
S i t e  
C o u n t y S e r i e s
Ta x o n o m i c  
c l a s s D ra i n a g e  c l a s s S l o p e
C l a y  
c o n t e n t
S a n d  
c o n t e n t
Benton Kenyon Fine-loamy moderately well drained 2-35% 20-30% 20-50%
Sparta Sandy excessively drained 0-40% 1-8% 80-95%
Clyde-
Floyd
Fine-loamy
poorly and very poorly drained 0-4% 24-30% 25-45%
Tama Tama Fine-silty well drained 0-20% 26-35% <5%
Bremer Fine poorly drained 0-2% 35-40% <5%
Marshall Colo Fine-silty poorly drained 0-5% 27-35% 18-30%
Ackmore Fine-silty somewhat poorly drained 0-5% 18-30% <15%
Spillville Fine-loamy
moderately well drained or somewhat poorly 
drained 0-5% 18-26% 25-60%
Blackhawk Sparta Fine-loamy excessively drained 2-14% No data No data
Chelsea Fine-loamy excessively drained 2-14% No data No data
S i t e  C o u n t y L a n d  u s e  b e fo re  C R P F l o o d e d ? S e e d  M i x
Benton Corn/soybean No Mesic
Tama Corn/soybean No Mesic
Marshall Corn/soybean Yes, annually Mesic
Table 1: CRP Site Information 
Table 2: Soil data, 
retrieved from NRGIS
Soil Samples:
Image 1: Soil sample 
from Benton County at 
depth of 19 in
Image 2: Soil sample from 
Tama County at depth of 
17 in
Image 3: Soil sample from 
Marshall County at depth 
of 20 in
Image 4: Soil sample from 
Blackhawk County at 
depth of 12 in
• We found that large portions of theses sites were poorly matched to the 
mesic seed mix used. 
• Biology SURP data (not shown) indicates that forb plant establishment 
was low and weed establishment was high in those areas.
• The Cedar Hills Sand Prairie has an excessively drained soil class, 
comparable to soils found in CRP sites.
• Figure A and C are similar to the Cedar Hills Sand Prairie 
according to the particle size analysis.
• Native plants in Sparta Sand have a high tolerance for dry 
conditions.
• All three sites had areas that were inappropriate for mesic seed mix.
• The Benton site has areas of excessively drained soil, and the Tama 
County and Marshall County sites have areas of poorly drained soil 
and flooding.
• When seeded plant species are not well suited to the soil type, this 
creates potential for more weed invasion.
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Figure A-F: Particle size analysis of soil samples 
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Site Information:
